. TGA analysis of F-PAA silica nanotube and Pd-F-PAA silica nanotube As a result of TGA analysis, we can calculate the real loading of Pd in nanotube comparing between Pd loading F-PAA silica nanotube and F-PAA silica nanotube. At the end of thermal decomposition, the residue of Pd-F-PAA silica and F-PAA silica is 69.0 %, 63.4 % separately.
So, we assumed that the real loading of palladium is 5.6 %.
In 0.01 g of nanotube, the weight of palladium is 0.01 gⅹ0.056 = 0.56 mg . Since the atomic mass of palladium is 106.42 amu, the amount of palladium is = 5.3ⅹ10 -6 mol. To Comparing between F-PAA silica nanotube in water and N,N-dimethylacetamide, the dispersity in solvent is quite different. Cause of hydrophobic modification, almost of the F-PAA silica nanotubes are gathered together at the surface of water while F-PAA silica nanotubes are scattered in the n-butyl acrylate. Also, the catalytic performance was not descending after the chemical modification. inhibited by 4-tert butyl catechol) and pyrene (99%) were purchased from Sigma-Aldrich
Co., USA with no further purification. n-butyl acrylate (98%, inhibited by monomethyl ether hydroquinone) was acquired from Kishida tech, Japan. Carboxyethylsilanetriol (CEST) and
Tridecafluoro-1,1,2,2-tetrahydrooctyl triethoxysilane (TTS) were purchased from Gelest. Inc.,
USA.
Preparation of silica nanotube: Mixture of distilled water (9 g), absolute ethanol (1.15 g), and hydrochloric acid (0.3 g) was prepared as an initiator solution. A piece of AAO film was dipped in the initiator solution for 15 min for complete wetting of inside wall of the AAO pore.
After removal of excessive solution on the surface, a piece of AAO membrane was put in the reaction vessel. Then 0.1 ml of TEOS, silica precursor, was put into the reaction vessel separately and the reaction vessel was stored in 80 o C dry oven for 3 h to initiate vapor phase synthesis. After reaction, a piece of AAO was carefully taken from the vessel and was treated with 3M HCl aqueous solution (50 mL) and the solution was put in 100 o C dry oven for complete etching of AAO substrate during 3 days. The silica nanotubes were obtained after washing with ethanol for 3 times.
Preparation of inner-wall-silane-treated silica nanotube: After vapor phase synthesis of silica nanotube inside the AAO wall, a piece of AAO was carefully withdrawn from the vessel and washed with distilled water and ethanol for several times. After complete drying, A piece of AAO membrane containing silica nanotube was put into another reaction vessel, and additional VPS was carried out by introducing 0.1 ml of silane liquid (CEST, APTES).
After 6 h treatment in 100 o C dry oven, a piece of AAO membrane was collected from the device and was put into 3M HCl solution (50 mL) for complete etching of AAO substrate during 3 days.
Preparation of inner-wall-PAA-silica nanotube (PAA-silica):
After vapor phase synthesis of silica nanotube inside the AAO wall, a piece of AAO was carefully withdrawn from the vial and was washed with distilled water and ethanol for several time. After complete drying, a piece of AAO with bundles of silica hollow nanotube was put into 30 ml of 5 % VTMS/toluene solution in RB flask. After 12 h treatment in 80 o C reflux system, a piece of AAO was collected from the flask and was washed thoroughly. After washing process, the vinyl group-treated AAO piece was put into the reaction vessel and the vessel was evacuated for 30 min. Then 0.15 ml of acrylic acid monomer was separately injected into the system and initiator solution (KPS 0.05 g in 1 ml of water) was injected to completely soak the AAO piece. Then the device was put into 80 o C dry oven. After 12 h treatment, the piece of AAO was put into 3M HCl solution
